ABSTRACT: Classical swine fever (CSF) is a viral transboundary animal disease that is highly contagious among domestic and wild pigs, such as boars and peccaries. Today, far from being what was classically described historically, the disease is characterized as having a varied clinical picture, and its diagnosis depends on resorting to proper sample collection and prompt dispatch to a laboratory that can employ several techniques to obtain a definitive diagnosis. Laboratory findings should be complemented with a field analysis of the occurrence of disease to have a better understanding of its epidemiology. The disease is still present in various regions and countries of Latin America and the Caribbean, thus hindering production, trade, and the livestock economy in the region. Consequently, it is among the diseases included in List A of the Office International des Epizooties (OIE). Currently, there are epidemiologic and ecologic aspects that characterize its geographical distribution in the region such as: continued trends in the demand for pork and pork products; an increase in swine investment with low production costs which are able to compete advantageously in international markets; the convention of associating CSF in the syndrome of "swine hemorrhagic diseases" owing to the historical description of its acute presentation and not to the new and more frequent subacute presentations or the diseases with which it may be confused (notably, porcine reproductive and respiratory syndrome and porcine dermopathic nephropathy syndrome, among others); dissemination of the virus through asymptomatic hosts such as piglets infected in utero; frequent lack of quality control and registration of vaccines and vaccinations; feeding of swine with contaminated food waste (swill); the common practice of smuggling animals and by-products across borders; the backyard family production system or extensive open field methods of swine rearing with minimal input in care and feeding; poor understanding of the epidemiologic role that boars and peccaries could have in the transmission and maintenance of the disease in the Americas; and new procedures in animal welfare that some countries are adopting for the production, transport, and slaughter of domestic animals. Consequently, many 
INTRODUCTION
Classical swine fever (CSF) is also known as hog cholera. It is a highly contagious viral disease affecting domestic and wild pigs, boars (Sus scrofa ferus) and peccaries (Tayassu tajacu and T. pecari). 1 It is most commonly transmitted directly by contact with infected and susceptible animals and persons visiting farms, ingestion of contaminated foods (swill), and transplacentally, and indirectly through contaminated objects or veterinary instruments present or used in the rearing facilities. Postinfection, the virus may be found in virtually every organ, secretion, and excretion of live animals and corpses, although there is a tropism for lymphoid or epithelial tissues. Infected piglets that do not die of the disease can excrete the virus continuously for months. The infection gains entry through the conjunctival mucosa, skin or oral abrasions, natural or artificial insemination, transplacentally, and orally. The incubation period is generally 2-14 days. Clinical and pathological manifestations can be classified as acute, chronic, or congenital. Definitive diagnosis should be made with the assistance of a laboratory capable of differentiating this disease from the viral infections caused by African swine fever, bovine viral diarrhea, border disease, porcine reproductive and respiratory syndrome, porcine dermopathic nephropathy syndrome, and the bacteria that cause salmonellosis or erisipelas. Some of the laboratory methods recommended to detect the causative agents are: direct immunofluorescence, viral or bacterial isolation, and monoclonal antibody-based ELISAs, all complemented by molecular techniques such as the polymerase chain reaction (PCR). There is no treatment for this disease, and infected pigs should be sacrificed and destroyed. Although CSF is not a human pathogen, animals that die or are destroyed because of CSF infection should not enter into the human food chain, because it is not considered a wholesome pork product. This disease limits animal production and international trade and is included among the diseases on List A of the OIE . 2 
SITUATION WITH CLASSICAL SWINE FEVER IN 2003
The geographic distribution of CSF in the Americas through May 2003, based on the official information sent by member countries to the OIE, 2 is as follows.
North America
Canada continues to be disease-free, the last case having been reported in 1963. Similarly, the United States is disease-free, the last case being reported in 1976. In Mexico, 13 of the 32 states continue to be disease-free and have a concerted epidemiologic surveillance program. Whereas 150 outbreaks were documented in 1997, only 6 outbreaks were reported in 2002 within its controlled area and none in 2003.
Central America
Belize, Costa Rica, and Panama continue to be disease-free and have continuous epidemiologic surveillance programs. The CSF situation in El Salvador is that of progressive control, and the country is expected to extend its national program activities to the western and central parts of the country, from the western border of the Lempa River up to its border with Guatemala. In 2001 there was an outbreak in the Department of San Salvador, with no outbreaks registered in 2002 or 2003. In Guatemala, progressive control activities continue in El Petén, where no official vaccination has taken place over the last 2 years. Concurrent with a no-vaccination policy, serological surveys are undertaken to identify possible circulating virus activity as well as to implement two animal mobilization control stations in the area. In the rest of Guatemala, 11 outbreaks were reported in 2002 and only two in 2003. Honduras is planning to place the entire Atlantic coast under a national control scheme; no outbreaks or cases have been reported in 2003. Likewise, Nicaragua has embarked on a national control plan; in 2002, the Department of Rivas in the southern part of the country was severely affected by the disease with 217 reported outbreaks throughout the country. An eradication program was elaborated through vaccinations, and major coverage was given to the free northern zone along the Atlantic departments, covering a surface of approximately 8,000 km 2 Although no official reports were made in 2003, the disease continues to smolder. Haiti recognizes that it has the disease, but it has limited ability to document its occurrence and distribution. However, local control activities are being implemented, but infrastructure and veterinary outreach are weak. In the rest of the Caribbean, countries have not reported the disease and may be considered diseasefree if disease surveillance programs are in place.
Andean Region
Colombia currently has instituted local massive vaccination campaigns with the intention of covering not only intensive but also extensive production systems through deployment of vaccinating brigades, including the identification of vaccinated pigs. The campaign is being carried out through a strategic alliance between the government's Instituto Colombiano Agropecuario and the private producer syndicate Asociación Colombiana de Porcicultores. In 2002, 3,000 cases of CSF were 
EPIDEMIOLOGY
Classical swine fever is still present in some regions and territories of various countries of the Americas. National and regional concerted efforts have made outstanding progress in the last 5 years, but because of the transboundary nature of the disease, any negligence or laxness in control or surveillance activities should be of regional concern. This report provides information on the actual epidemiologic and ecologic factors that have prevented complete progress in the control and eradication of the disease in the Americas. At the same time, it provides information on the new regional strategy to progressively eliminate CSF from the region.
Pork produced under modern industrial conditions is one of the safest meats for human consumption. This results from the hygienic and sanitary conditions in which the animals are raised and slaughtered; by-products are carefully prepared and sold through supermarket chains or exported to other countries in the form of special cuts previously requested by the importer. The nutritional characteristics of pork meat derived from current breeds are considerably better than from that produced only 10 years ago. Consequently, pork has been converted into a preferred consumer request. 3 Pig meat and pork products are achieving record gains in worldwide consumption, and in many regions they are in first place. Pork products occupy third place on the American continent with a positive trend. 4 Because of the increasing demand in local and international markets, enormous agricultural capital investments have been made to produce swine in the American region to satisfy consumers and obtain economic yields. This environment has led new entrepreneurs to increase industrial output and improve sanitary conditions in their swine herds. In 2002, the production cost per kilogram of fresh meat was US 0.62 cents in Brazil, 0.70 in Chile, 0.77 in the US, 0.95 in Mexico, and more than 1 US dollar in the Dominican Republic. The highly technical industrial system has allowed significant progress in fighting CSF, facilitating its eradication in Chile, where 75% of the pork production is under intensive systems. Forty percent of Brazil's production is considered to be under highly technical intensive systems and Mexico's inductrial swine production is at 50%. In the latter two countries, there are still vast areas of family backyard production, using semi-confinement systems with open range practices. 5 This constitutes a favorable environment for disease transmission and maintenance due to the difficulty in effectively implementing CSF control and eradication measures over a large swine population distributed over an extensive area.
The signs of clinical CSF have been known for decades. Nonetheless, currently it is difficult to define them clearly, because the now more common circulating virus strains in the American region appear to be moderate in virulence and produce subacute or chronic infection, 6, 7 which is radically different from acute infection, commonly characterized by cyanosis of the skin, pantropic visceral hemorrhage, diarrhea, and a high mortality. In addition, the appearance of newly described and emerging swine diseases such as the respiratory and reproductive syndromes (PRRS) and the skin nephropathic syndromes (PDNS) 8 enormously complicate accurate clinical diagnosis. Consequently, it has been indispensable to resort to laboratory confirmation for a clearer picture of the epidemiologic situation in a determined area, something that is not conducted within the region with the required stringency.
Another reason that the CSF virus is still not under better control in the swine population in Latin American and Caribbean countries is the sale or transportation of piglets who have survived in utero infection, who are immunotolerant to the CSF virus, and who do not respond effectively to vaccination. The importance of transmission mechanisms cannot be underestimated, as surviving piglets shed the CSF virus through excretion, thus contaminating the environment and transmitting the virus to susceptible animals, while they themselves are serologically negative. Vaccination of pigs under these epidemiologic conditions, without subsequent reiterative monitoring with proper identification methods will maintain the virus in a locality because it will not respond to preventive vaccines. A serious epidemiologic issue in this situation is that the only trustworthy diagnosis is the identification of the antigen, because serological tests can incorrectly catalogue the animals as negative. 9 In addition, clinically ill animals may be partially immune, yet they continue to eliminate the virus, thus constituting a source of infection for healthy animals. 10 In the context of varied production systems and slaughter in many parts of Latin America, weak or sick pigs are often sold to markets or middlemen, thereby exacerbating disease diffusion.
Vaccines used in several areas and countries of the region where CSF is enzootic are likely produced with an attenuated virus strain in order to counteract losses caused by the disease. Nevertheless, vaccine production and use are not highly controlled in most cases, thus making it difficult to have a clear indication of the distri-bution of CSF in a determined area and to count on efficient and strategic measures for its control and eradication. The administration of vaccines in areas of virus persistence or during outbreaks is commonplace, but it does little to avert infection when the virus is circulating. Elimination of carrier animals must be emphasized during any intervention measure, and vaccine should only be applied to infectionfree herds.
In various regions of Latin America and the Caribbean, countries still commonly use human food waste to feed swine. This practice is especially pronounced, but not limited to, production systems that are semi-confined and backyard pigs. Many countries have banned the practice of feeding swill to pigs (or other animals), but this is difficult to implement, even though cooking the foodstuffs would inactivate the CSF virus. Ensuring that cooking or boiling the swill has been done in a correct manner is virtually impossible for regulatory officials to enforce or audit. If this food has not been sufficiently cooked and contains the remains of meat or meat products from infected pigs, the herd can be affected by the disease and it can eventually lead to an outbreak of CSF with subsequent spread to neighboring areas or markets. This form of transmission constituted 22% of the outbreaks in 1973 during the CSF eradication program in the United States 11 and is also the most likely way for it to spread to those territories and countries free of the disease.
Over the last several years, there has been an increased trend in business associations within the trade blocks inside the American continent, such as the North America Free Trade Agreement (NAFTA), Andean Nation Community (ANC), Mercado Común del Sur (MERCOSUR), and Caribbean Community (CARICOM). These trade blocks individually have established animal and animal product related sanitary regulations in order to prevent the spread of the CSF virus through the marketing of swine and pork products. Even though control is exercised, informal trade and smuggling still continue along the extensive international borders of the countries or travelers carry food products with potentially CSF virus-contaminated pig meat, which constitutes a permanent risk for the spread of CSF to those areas or countries free of the disease.
As a domesticated species, swine significantly contribute towards food security in many rural areas of the region. Not only is pig meat an important source of protein in rural family diets and central to the role of women and youth in animal husbandry throughout the vast agricultural landscape, but pigs are also frequently a means for low-income families to invest in the future or to meet immediate needs. Often, persons engaged in family-raising pigs lack the technical awareness and knowledge of good farming practices to prevent or limit disease incursions, including CSF. For instance, preventable public health problems may arise, such as trichinosis, the parasitic disease caused by Trichinella spiralis. This parasite causes persistent outbreaks of trichinosis among the human population and poses a negative risk for large and modern industrial investments to work with local communities. In most cases, the result is the persistence of CSF and other swine diseases in extensive areas of the region.
Cultural factors have also contributed towards the persistence of CSF. Traditionally, and based on the severe outbreaks that occurred during the last half of the last century in Latin America and the Caribbean, veterinarians, livestock technicians, and producers include CSF among the hemorrhagic diseases affecting swine. When the chronic subacute signs of CSF appear, which is currently increasingly more com-mon in the region, complacency or ineffective veterinary systems are not integrated so that rapid diagnosis cannot be made or counter epizootic measures taken, leading to further spread and costly outbreaks of the disease. As such, official reporting to the OIE from member countries should be interpreted as the "tip of the iceberg" regarding the true incidence and distribution of disease. Strengthening of veterinary health systems and reporting are paramount to defining strategies to combat CSF and other diseases.
ECOLOGY
The present tendency in most countries of the region is to promote swine production without contaminating the soil, air, and water. Consequently, swine exploitation ventures not abiding by these policies will be excluded from promising livestock rearing opportunities and activities. Good farming practices, as described in numerous publications, including those of FAO and the FAO/WHO Codex Alimentarius, will help diminish the risk of easily spreading the CSF virus and infecting other pig farms.
Wildlife are also hosts of CSF virus. The virus has been found in wild boars, and they may be an important mechanism for maintenance as is the case in central Europe, 12 and is likely to have pertinent implications in the United States if the disease were to enter. Peccaries are also susceptible to infection, yet they are not likely to develop the disease or maintain it. The natural habitats of peccaries in the region are as follows: Tayassu tajacu (collared peccary) is found from Arizona to Texas, throughout Mexico, Central and South America, down to the northern parts of Argentina. T. pecari (white-lipped peccary) is found from the southeastern part of Mexico, Central and South America, as far south as the northeastern part of Argentina. 13 Other animals such as rodents and sucking and biting insects (flies, hornets) can transmit the CSF virus under experimental conditions and as noted in some anecdotal reports. Consequently, these species are a potential risk to consider for domestic pigs because they may become infected either directly or through contaminated food. CSF control and eradication measures affecting boars and peccaries are complex. In Europe, oral immunization and hunting strategies have been applied with limited success. 14 With regard to the prevention of animal diseases, with the application of adequate biosafety measures and good farming practices in swine production systems, efficient prevention and control methods can easily be established.
Furthermore, when considering animal welfare, the violent stress during production, mixing of groups, long distance transport, and slaughter procedures for pigs destined to enter the human food chain is a matter of concern to consumers and the governments of developed countries, such as the European Union (which recently introduced legislation that the uninterrupted transportation of pigs should not exceed 8 hours). Consequently, if adapted to other regions of the world, resting of transported animals in specially assigned areas may contribute to infected pigs, or those incubating the disease, to come into contact with susceptible swine and thereby transmit infection, as aerosol transmission may occur at close distances. Ensuring that transport vehicles from one region are adequately separated from others under the same circumstances should be envisioned in applying similar policies. In Latin America and the Caribbean, some countries have already started discussions between the producers and the consumers in order to develop and design pig welfare polices.
ERADICATING CLASSICAL SWINE FEVER
In Latin America and the Caribbean, progress has been achieved in the control of CSF, but most countries that share borders continue to be affected by trickling outbreaks of disease due to the introduction of animals or infected pork products, thus limiting progress of local or national control programs. In addition, there is a lack of international coordination between national and subregional programs for concerted action against this limitation to healthy swine production.
In view of the foregoing, in March 2000, during the XVth Conference of the Regional Commission of the OIE, with full consensus from its delegates, the FAOled Continental Plan for the Eradication of CSF in the Americas was created, with FAO being responsible for its Technical Secretariat. 15, 16 At present, this Plan counts on the official support of the following 17 countries: Bolivia, Brazil, Chile, Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador, El Salvador, Guatemala, The Bahamas, Mexico, Nicaragua, Peru, Paraguay, Uruguay, and Venezuela.
The Continental Plan is a common regional strategy used to control and eradicate the disease by facilitating the harmonization of technical, financial, and human efforts in the countries of the region. It helps to coordinate its control and eventual eradication from the endemic countries and to progressively increase the number of countries that are free of the disease.
The Plan contemplates the following three zoo-sanitary areas: (a) Control, covering the territory where the disease is endemic and where vaccinations cannot be suspended; (b) Eradication, covering territories where outbreaks no longer exist and where measures must be undertaken to accelerate the eradication made possible by the suspension of vaccination; and (c) Free, in places where the disease has not been present for at least 2 years and where no indication of the CSF virus has been demonstrated through serological surveillance and syndrome/disease reporting and diagnosis.
The design of the Plan was based on regional experience obtained in the control and progressive eradication of foot-and-mouth disease (an aphthovirus of the Picornaviridae family) and New World screwworm (caused by myasis of the dipteran, Cochliomyia hominivorax) which is also coordinated by FAO in close collaboration with national institutions and international organizations, such as International Re- The main activities of the Plan in the Region are to determine the epidemiology of CSF; increase those areas officially declared disease-free; coordinate activities between national and subregional programs; promote the financial participation of the private sector through "Strategic Alliances" within the implementation of the Plan; design specific procedures to control subregional conflictive situations; and sensitize public opinion regarding the importance of eradicating CSF.
To meet its objectives, the Plan's scheme is to facilitate and coordinate the activities of the national and subregional programs. OIRSA has accepted responsibility for coordination of the Plan in Central America, and the Institute of Veterinary Medicine of Cuba is responsible for the Caribbean. Coordination in the Andean, Amazonian, and Southern Cone subregions is carried out directly by the countries and FAO.
RECOMMENDATIONS
In view of the foregoing and to improve CSF control and eradication in Latin America and the Caribbean, the following recommendations are made:
• The role of pigs as an important part of food security in rural areas should be supported through strategic alliances with industrial producers to improve CSF control and public health for the families involved in the production of this domestic animal.
• To design successful national CSF control and eradication programs, it is indispensable, among other issues, to have an accurate census of swine populations and production practices and their distribution. It is indispensable to have accurate accounts using verified epidemiologic information systems including timely outbreak information, population affected and at risk, vaccination registries, and personnel.
• Procedures should be established to discourage feeding pigs with human food waste, yet to promote proper cooking to destroy the CSF virus.
• Multilateral national border cooperation should be increased to improve control of transportation and quarantine control of animals and by-products.
• Laboratory diagnosis for conditions that may be confused with CSF should be improved.
• Swine production with governments and organized regional swine producers should be promoted with strict respect for the environment.
• It should be emphasized that not only is eradication of CSF required to increase the export of swine products, but also that other issues such as competitive production costs, efficient zoo-technical management practices, animal welfare, and consumer safety during raising and production should be included in strategic national schemes.
• To clearly establish the epidemiologic role of wild boars and peccaries in the transmission of CSF on the American continent, it is convenient to promote the study of wildlife in the etiology, transmission, and shedding potential of these species as well as to validate diagnostic tests in these species.
• The need to implement alternatives in the control and eradication of CSF must be recognized, considering the local conditions prevailing in the different countries.
• To reduce the risk of spreading CSF virus and to improve animal welfare conditions during transportation, it would be advantageous to promote the establishment of slaughterhouses closer to production areas, with the meat being transported in refrigerated vehicles to large consumption centers or to better improve certified export markets and promote notions of production system compartmentalization.
• Countries must give top priority to the strengthening of national programs to prevent disease introduction and to include early reaction components if a disease were to be detected
• Political commitment and financial support must be optained from the governments and swine-producing organizations of the countries of the region to participate and support the technical and logistic procedures of the Continental Plan, to have CFS eradicated in the Americas by 2020.
